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. , $\Omega\subset C^{n}(n\geq 2)$
$\omega$
$\Omega$ $\Omega\backslash \omega$ , $\Omega\backslash \omega$
$\Omega$ .
, . ,
. ( .) ,
( ) . ,
. ,






, $C^{2}$ generic .
( $C^{\infty}$ ), .
, ,
. Elie Cartan (
CR ) . ,






$z=(z’, z_{n})\in C^{n}$ , $z_{n}=u+iv\in C$
, , $\Omega$
$\Omega$ : $2u>|z’|^{2}+F(z’,\overline{z’})v)$ , $F=O^{4}(|z’|)$ (HP $|F|\leq\exists$ const. $|z’|^{4})$
. $F=0$ .














$\Omega=\{z;\rho(z)>0\}$ , $\partial\Omega=\{z;\rho(z)=0\}$ , $|grad\rho(z)|>0$ on $\partial\Omega$
, :
$J[\rho](z)=(-1)^{n}\det(\begin{array}{ll}\rho(z) \rho_{\overline{k}}(z)\rho_{j}(z) \rho_{j\overline{k}}(z)\end{array})$ . (1.1)
, $\rho$ $j$ , $z_{j},$ $\overline{z}_{k}$ . $z$
, $J[\rho](z)>0$ .
. $\rho$ , $z$
, $n-l$ :
$\sum_{j,k=1}^{n}\rho_{j\overline{k}}(z)\xi_{j}\overline{\xi}_{k}$ for $\xi=(\xi_{1}, \xi_{2}, \ldots, \xi_{n})\in C^{n}$ satisfying $\sum_{j=1}^{n}\rho_{j}(z)\xi_{j}=0$.
, $n-l$ $\partial\Omega$
$T^{1,0}(\partial\Omega)=CT(\partial\Omega)\cap T^{1,0}(C^{n})|_{\partial\Omega}$ . , $\xi\in C^{n}$
$z$ , :
$\langle\partial\overline{\partial}\rho, Z\wedge\overline{W}\rangle$ for $Z,$ $W\in T^{1,0}(\partial\Omega)$ .
, $\rho$ .




. $\Omega\subset C^{n}$ ,
$H^{B}(\Omega)=L^{2}(\Omega)\cap \mathcal{O}(\Omega)$ $\{h_{j}\}_{j}$
$K^{B}(z, w)= \sum_{j}h_{j}(z)\overline{h_{j}(w)}$ for $z,$ $w\in\Omega$ (1.2)
. . L2(\Omega )
$H^{B}(\Omega)$ $K^{B}$ ,
$K^{B}u(z)=\int_{\Omega}K^{B}(z, w)u(w)dV(w)$ for $u\in L^{2}(\Omega)$
33
. , .
$K^{B}(z)=K^{B}(z, z)$ . $K^{B}(z, w)$ ,
$K^{B}(z)$ ( ) .
. (1.2) , $\Omega\cross\Omega$
. , :
$\sup_{z\in\omega}|h(z)|\leq C_{\omega}||h||_{L^{2}}$ for $h\in H^{B}(\Omega)$ , $\omega\subset\subset\Omega$ .
$C_{\omega}>0$ $\omega$ . , $H^{B}(\Omega)$
.
$\Omega$ , (1.2) :
$K^{B}(z, w)= \frac{n!/.\pi^{n}}{(1-z\overline{w})^{n+1}}$ when $\Omega=\{z\in C^{n};|z|<1\}$ .
, $\Phi$ : $\Omegaarrow\tilde{\Omega}$ :
$K^{B}(z)=\overline{K}^{B}(\Phi(z))|\det\Phi’(z)|^{2}$ for $z\in\Omega$ .
$\overline{K}^{B}$ , $\tilde{\Omega}$ . ( , ,
.)
$n=1$ . , $G(z, w)$
(Schiffer ) :
$K^{B}(z, w)=const$ . $\frac{\partial^{2}G}{\partial z\partial\overline{w}}(z, w)$ for $z,$ $w\in\Omega$ . (1.3)
, .
(13) . $z$




$K^{B}=$ –const. $\overline{\partial}^{*}G\overline{\partial}$ ( $G$ $\nearrow|J-\nearrow\backslash$ ).
, ,








$0<C_{-}\leq K^{B}(z)$ . dist $(z, \partial\Omega)^{2}\leq c_{+}<+\infty$ ( $C\pm>0$ )
.
. $\Omega$ ,
: $(\overline{\Omega}\cross\overline{\Omega})\backslash$ ($Aagonal$ of $\partial\Omega\cross\partial\Omega$ )
(Kerzman ). , H\"ormander ,
$0<C_{-}\leq K^{B}(z)$ . dist $(z, \partial\Omega)^{n+1}\leq C+<+\infty$ ( $C\pm>0$ )
. , . $\Omega$ $\rho$
, [ $\rho$ ] $+$ [ $\rho$ ] .
.




. $\varphi^{B},$ $\psi^{B}\in C^{\infty}$ uP to $\partial\Omega$ , (1.1)




(b) ( ). ,
, $\varphi^{B}$ $\psi^{B}$ .
(c) Boutet de Monvel-Sj\"ostrand [BS] ,
( ) ,
. , $\rho$ ( ) ,
$K^{B}(z, w) \sim\int_{0}^{\infty}\exp[-t\rho(z, w)]p^{B}(z, w,t)dt$ $mod C^{\infty}$ ,
35
$p^{B}(z, w, t) \sim\sum_{=0}^{\infty}tpj(z, w)j$ ( )
. , $\rho(z)$ $\rho(z, w)$ almost analytic
extension ,
$\rho(z, z)=\rho(z)$ , $\overline{\rho(z,w)}=\rho(w, z)$ , $\frac{\partial\rho}{\partial\overline{z}}(z,- w)\sim 0$
. $\sim$ , $z=w\in\partial\Omega$
. ( ) :
$\int_{0}^{\infty}t^{m}e^{-pt}dt=\frac{\Gamma(m+1)}{p^{m+1}}$ $(m=0,1,2, \ldots)$ ,
$pf\int_{0}^{\infty}t^{-m}e^{-pt}dt=\frac{(-1)^{m}p^{m-1}}{(m-1)!}(\log p+\exists C_{m})$ $(m=1,2, \ldots)$ .
1.3. ‘ ?
. , ,
. $K$ $w$ ,
$\Phi$ : $\Omegaarrow\tilde{\Omega}$
K(z)=I (\Phi (z)) $|\det\Phi’(z)|^{2w/(n+1)}$ for $z\in\Omega$
. $w(K)=w$ . ,
,
. , $n+1$ .
( ). $\rho$ .
$-1$ . , (1.4)
$w(\varphi^{B})=0mod O^{n+1}(\rho)$ , $w(\psi^{B})=n+1$ $mod O^{\infty}(\rho)$
. , $T=|\det\Phi’|^{2/(n+1)}$ ,
$\varphi^{B}-\tilde{\varphi}^{B}0\Phi=O^{n+1}(\rho)$ , $\psi^{B}-\tilde{\psi}^{B}0\Phi\cdot T^{n+1}=O^{N}(\rho)$ $(\forall N\in N)$ .
$w(\rho)=-1$ $\rho$ , $\varphi^{B}$ $\psi^{B}$ :
$\varphi^{B}=\sum_{j=0}^{n}\varphi_{j}^{B}j+O^{n+1}(\rho)$ , $\psi^{B}\sim\sum_{k=0}^{\infty}\psi_{k}^{B}\rho^{k}mod O^{\infty}(\rho)$ . (1.5)
36
$\varphi_{j}^{B},$ $\psi_{k}^{B}\in C^{\infty}(\overline{\Omega})$ , $\partial\Omega$ ,
(1.5) . ( , $\varphi^{B}$ $O^{n+1}(\rho)$
.) ,
$w(\varphi_{j}^{B})=j$ $mod O^{n+1-j}(\rho)$ $(0\leq j\leq n)$ ,




. , , ( )
. .





( $\varphi^{B}$ ). , $u^{MA}$
, 2 ( $\psi^{B}$ ).
. , . .
$M$ ,
$(\partial/\partial t-\triangle_{x})u(t, x)=0$ $(t>0, x\in M)$ , $u(+0, x)=u_{0}(x)$ $(x\in M)$
,
$u(t, x)= \int_{M}H(t, x, y)u_{0}(y)dV_{M}(y)$
. $\text{ _{}-}$ $H(t, x, y)$ . ,
( )




$t>0$ , $t=+0$ $H(+O, x, y)=\delta_{x}(y)$
. , $t\downarrow 0$ , :
$H(t, x, y) \sim\frac{\exp[-dist(x,y)^{2}/4t]}{(4\pi t)^{n/2}}\sum_{j=0}^{\infty}H_{j}(x, y)t^{j}$,













2.1. CR ( ).
CR . , . CR ,
(1) , (2) Moser .
(1) (2) , (2) CR




. $K$ $w$ , (





Moser . (2) . . Moser
, , $C^{\infty}$
. , $C^{\infty}$ ,
, . , .
, .
$z=(z’, z_{n})\in C^{n}$ , $z_{n}=u+iv\in C$
. ,
$\Omega$ : $2u>|z’|^{2}+F(z’,\overline{z’}, v)$ , $F=O^{4}(|z’|)$ (2.1)
. $F$ , :
$F(z’, \overline{z’}, v)=\sum_{|\alpha|_{1}|\beta|\geq 2}A_{\alpha\overline{\beta}}(v)z_{\alpha}’\overline{z_{\beta)}’}$
$A_{\alpha\overline{\beta}}(v)= \sum_{t=0}^{\infty}A_{\alpha\overline{\beta}}^{\ell}v^{t}$ . (22)
. ,
$\alpha=(\alpha_{1}, \alpha_{2}, \ldots, \alpha_{a})$ $(1\leq\alpha_{j}\leq n-1, a\in N)$
, $z_{\alpha}’=z_{\alpha_{1}}\cdots z_{\alpha}$ $|\alpha|=a$ . $n=2$
$\alpha_{1}=\alpha_{2}=\ldots=\alpha_{a}=1$ , $z_{\alpha}’=z_{1}^{a}$ $(\llcorner B$ $z’=z_{1}, |\alpha|=a)$
,
$F(z_{1}, \overline{z}_{1}, v)=\sum_{a)b\geq 2}A_{a\overline{b}}(v)z_{1}^{a}\overline{z}_{1}^{b}$
, $A_{a\overline{b}}(v)= \sum_{\ell=0}^{\infty}A_{a\overline{b}}^{l}v^{l}$
. : $A_{\alpha\overline{\beta}}(v)$ ,
, $\alpha,$ $\beta$ . $\Omega$
(2.1) (2.2) .
, Moser :
tr $A_{2\overline{2}}(v)=0$ , (tr)2 $A_{2\overline{3}}(v)=0$ , (tr)3 $A_{3\overline{3}}(v)=0$ .
, tr , $\delta^{j\overline{k}}$ $A_{\alpha\overline{\beta}}(v)$ $\alpha,$ $\beta$
. ( ,




. ( [BFG] ).
(b) , .
, ( , ) .
, .
(c) 2 , .
$F(z_{1},\overline{z}_{1}, v)=2{\rm Re}(A_{2\overline{4}}^{0}z_{1}^{2}\overline{z}_{1}^{4})+\cdots$
, . . . $a,$ $b\geq 2$ $a+b\geq 7$ $A_{a\overline{b}}(v)z_{1}^{a}\overline{z}_{1}^{b}$ .
CR . $w$ CR $I_{w}^{CR}$
, $d_{w}^{CR}$ . , $I_{0}^{CR}$ . .
( $n=2$ $R$ [HKN2] . Robin
Graham [G1] .)
$n\geq 3$ $d_{1}^{CR}=0,$ $d_{2}^{CR}=1$ , $I_{2}^{CR}$
$\Vert A_{2\overline{2}}^{0}\Vert^{2}=\sum_{|\alpha|=|\beta|=2}|A_{\alpha\overline{\beta}}^{0}|^{2}$
.
$n=2$ $d_{1}^{CR}=d_{2}^{CR}=0,$ $d_{3}^{CR}=d_{4}^{CR}=1,$ $d_{5}^{CR}=2$ . $I_{3}^{CR}$ $I_{4}^{CR}$
$A_{4\overline{4}}^{0}$ $|A_{2\overline{4}}^{0}|^{2}$ . ,
$P(a, b, c, d)=a{\rm Im}(A_{2\overline{4}}^{0}A_{4\overline{2}}^{1})+b{\rm Re}(A_{2\overline{4}}^{0}A_{5\overline{3}}^{0})+c|A_{3\overline{4}}^{0}|^{2}+d|A_{2\overline{5}}^{0}|^{2}$
,
$I_{5}^{CR}= \{P(a, b, c, d);c=\frac{9a}{2}+\frac{9b}{4},$ $d= \frac{5a}{2}+\frac{3b}{4}\}$ .
, CR
. ( .) , CR
(2) , , ,




(MA). Find $u=u^{MA}$ in $\Omega$ such that





$u^{MA}\in C^{\infty}(\Omega)\cap C^{n+3/2-\epsilon}(\overline{\Omega})$ $(\forall e>0)$ . (23)
, Lee-Melrose [LM] . ,
$\rho$ ,
$u^{MA} \sim\rho\sum_{k=0}^{\infty}\eta_{k}\cdot.(\rho^{n+1}\log\rho)^{k}$ , $\eta_{k}\in C^{\infty}(\overline{\Omega})$ . (2.4)
, (2.3) $u^{MA}\in C^{\infty}(\Omega)\cap C^{n+2-\epsilon}(\overline{\Omega})(\forall\epsilon>0)$ .





Fefferman . $0\in\partial\Omega$ , .
$\rho$ . ,
Fefferman [F2] . , $\Omega$ $r=r^{F}\in C^{\infty}(\overline{\Omega})$
$O^{n+2}(\rho)$ , :
$J[r^{\Gamma}]=1+O^{n+1}(\rho)$ , $w(r^{F})=-1$ $mod O^{n+2}(\rho)$ .
, $r^{F}$ (MA) , 1
.







Robin Graham ([G1], [G2]). $r=r^{F}$ , $a\in C^{\infty}(\partial\Omega)$
,
$u^{G}=r \sum_{k=0}^{\infty}\eta_{k}^{G}\cdot(r^{n+1}\log r)^{k}$ , $\eta_{k}^{G}\in C^{\infty}(\overline{\Omega})$ (2.5)
, :
$J[u^{G}]=1$ ( ), $\eta_{0}^{G}=1+ar^{n+1}+O^{n+2}(r)$ .
Robin Graham . (2.5) $\eta_{k}^{G}$ $O^{n+1}(\rho)$
, $a$ , $w(\eta_{k}^{G})=k(n+1)mod O^{n+1}(\rho)$ . , $\eta_{k}^{G}$
( $k(n+1)$ ) CR . $n=2$ , $\eta_{1}^{G}$
4 $A_{4\overline{4}}^{0}$ .
2.3. .




$E=C^{*}\cross\Omega\ni(z_{0}, z)_{\gamma}$ $C^{*}=C\backslash \{0\}$
, $\Phi$ : $\Omegaarrow\tilde{\Omega}$ $\Phi\#$ : $Earrow\tilde{E}$
$z_{0}\sim=z_{0}[\det\Phi’(z)]^{1/(n+1)}$ , $z=z\sim$ $(\{\underline{B}$ $(z\sim_{0}, z\sim)=\Phi^{*}(z_{0}, z))$
. , $\Omega$ $c*$
$E$ . ( $\Omega$ .)
, $w$ $\Omega$ $K$ $E$ . $(z_{0}\sim, z\sim)$
$K(z)|z_{0}|^{2w}=\overline{K}(z\sim)|_{Z}^{\sim_{0}}|^{2w}$ ,
$K^{\#}(z_{0}, z)=K(z)|z_{0}|^{2w}$ , $K^{\#}(z_{0}, z)=\overline{K}^{\#}(z\sim_{0}, z\sim)$ .
42
, $K\#$ $E$ well-defined . , $w$
$\Omega$ , $E$ $|z_{0}|^{2}$ $w$ .
. ( $\partial\Omega$ $C^{*}$
, .)
. $\Omega$ IEinstein-K\"ahler (
) , $v$ $u^{MA}=\exp[-v]$
(Cheng-Yau [CY] ).
$|z_{0}|^{2}u^{MA}$ $E$ well-defined ,






. , $E$ $W\#(z_{0}, z)$ \Omega $W(z)$ , $w$
. $u^{MA}$ $n+1$ ,
$n+1$ . $u^{MA}$
$r^{F}$ . ( ,
. .)
. $\leq n$ well-defined ,
CR . , $\leq n$ CR ,
. Fefferman [F3] Bailey-Eastwood-Graham [BEG]
. ( [BEG] ;[G3] .) (1.4)
$\varphi^{B}$ ( $\rho=r^{F}$ ).
2 . $n=2$ Moser
, $\leq 5$ well-defined , CR
. , $\leq 5$ ( $\neq 3$ ) CR ,
. ( , [HKN2] .)
43
3 CR ( $A_{4\overline{4}}^{0}$ ) , $\eta_{0}^{G}$ ( 22
). ,
$trace(\nabla^{p}\overline{\nabla}^{q}R\otimes\cdots\otimes\nabla^{r}\overline{\nabla}^{s}R\otimes\nabla^{a}\overline{\nabla}^{b}(\eta_{j^{G}})^{\#}\otimes\cdots\otimes\nabla^{c}\overline{\nabla}^{d}(\eta_{k}^{G})^{\#})$.
, $\leq 5$ CR
.




$n\geq 3$ . (1.4) $\varphi^{B}$ $\psi^{B}$ , $\varphi^{B}$
.
$\varphi^{B}$ . , Fefferman $r=r^{F}$ $\varphi^{B}$
$\varphi^{B}=\sum_{j=0}^{n}\varphi_{j}^{B}r^{j}+O^{n+1}(r)$ , $\varphi_{j}^{B}\in C^{\infty}(\overline{\Omega})$ (3.1)
, \varphi jB $j$
Fefferman [F3] , $i\leq n-20$ O $K$ ( ) . [BEG]
, $j\leq n$ O $K$ .
. (3.1) , CR , $\leq 2$
:
$\varphi^{B}=1+c_{2}^{B}||A_{2\overline{2}}^{0}||^{2}r^{2}+O^{3}(r)$ , $c_{2}^{B}= \frac{2/3}{n(n-1)}\neq 0$ .
$c_{2}^{B}$ [HKNI] .
$\psi^{B}$ . $\psi^{B}$ .





$\leq 4$ . Robin Graham [G1] . Fefferman $r=r^{F}$
. $\varphi^{B}$ , CR :
$\varphi^{B}=1+O^{3}(r)$ .
$\psi^{B}$ , CR . (MA)
(2.5) $\eta_{1}^{G}$
$\psi^{B}=k_{3}^{B}\eta_{1}^{G}+k_{4}^{B}|A_{2\overline{4}}^{0}|^{2}r+O^{2}(r)$ , $k_{3}^{B}=-3$ , $k_{4}^{B}= \frac{24}{5}$
. , $k_{3}^{B},$ $k_{4}^{B}$ (
[G1] [HKNI] ).
$\leq 5$ . $\leq 4$ Robin Graham
, ( $[HK\cdot$N2]).
$w(r^{F})=-1$ $mod O^{4}(r)$ , $w(\eta_{1}^{G})=3mod O^{3}(r)$
, . , $|A_{2\overline{4}}^{0}|^{2}$
. ,
$w(W_{4})=4mod O^{2}(r)$ , $W_{4}|_{\partial\Omega}=|A_{2\overline{4}}^{0}|^{2}$
( ) $W_{4}$ , $r=r^{F}$
$\psi^{B}=-3\eta_{1}^{G}+\frac{24}{5}W_{4}r+W_{5}r^{2}+O^{3}(r)$ , $W_{5}|_{\partial\Omega}=k_{51}^{B}e_{51}^{CR}+k_{52}^{B}e_{52}^{CR}$ (3.2)
. , $e_{51}^{CR}$ $e_{52}^{CR}$ 5 CR
, $k_{51}^{B}$ $k_{52}^{B}$ . [HKN2] , :
. (3.2) . $W_{4}$ , 5 CR
$W_{5}|_{8\Omega}$ ( $W_{5}$ ).
45
. [H2] . Fefferman $r=r^{F}$ , (MA)
(2.5) :
$r^{G}=r^{F}\eta_{0}^{G}$ , $\eta_{0}^{G}=1+a\cdot(r^{F})^{3}+O^{4}(r)$ .
, $r^{G}$ . ,
$a$
$u^{G}$ . :
. $r=r^{G}$ $\psi^{B}$ . ,
$\psi^{B}\sim\sum_{k=0}^{\infty}\psi_{k}^{B}r^{k}mod O^{\infty}(r)$ , $\psi_{k}^{B}\in C^{\infty}(\overline{\Omega})$ (3.3)
, $\psi_{k}^{B}$ $r=$ .
, (3.3) $N$ , $O^{N+1}(r)$
a ( ).
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